Salzmann's corneal nodular degeneration has been defined as a degenerative process that follows episodes of keratitis (1) . The diagnosis is based on the presence of elevated nodules above the surface of the cornea, usually at the periphery. The condition appears commonly associated with a history of scarlet fever, measles, trachoma, vernal keratoconjunctivitis, or phlyctenular keratoconjunctivitis during childhood. A history of ocular trauma, previous surgery, interstitial keratitis, keratoconjunctivitis sicca, and exposure keratopathy is known to be causally correlated with Salzmann's nodular degeneration (2) (3) (4) . However, it is rarely associated with noninflammatory conditions, such as the corneal dystrophies (2) . We report an uncommon case of bilateral Salzmann's nodular degeneration associated with corneal epithelial basement membrane dystrophy (CEBMD), which was studied by confocal microscopy.
CASE REPORT
A 52-year-old man was referred to the Department of Ophthalmology, Hôtel-Dieu Hospital, for evaluation of an atypical alteration in both corneas. He had no symptoms in either eye, and no history of ocular trauma, keratitis, atopic conditions, contact-lens use, systemic disease, or use of topical or systemic medications.
On examination, best-corrected visual acuity in the right eye was 20/30 with +1.50 −0.50 × 175°and in the left eye was 20/25 with +1.25. Keratometric measurements showed for the right eye, 42.00 at 180°/42.00 at 90°, and for the left eye, 41.75 at 13°/42.50 at 100°, with slightly irregular mires in both eyes. Slit-lamp examination of both corneas showed small bluish white nodules at the inferior periphery near the limbus, compatible with Salzmann's nodular degeneration ( Fig. 1 ). They appeared to protrude slightly above the surface of the cornea by narrow-slit illumination. No signs of previous keratitis or chronic blepharitis were found in either eye. At high magnification, discrete fingerprint-lines changes were found in both corneas at 2 mm from the superior edge of the nodules, against the dilated pupil and red reflex of the fundus. Fluorescein instillation produced a diffuse punctate stain over the lesion.
The diagnosis of associated CEBMD was therefore suspected, and informed consent was requested from the patient for a confocal microscopic examination of the corneas by using the ConfoScan model P4 (Tomey, Erlangen-Tennenlohe, Germany). Tangential optical sections of the corneal layers were obtained for both eyes in the area of each lesion. The superficial and intermediate epithelium layers near the nodules showed normal polygonal cells that had approximately the same size. The deeper layers of the epithelium contained an abnormal basement membrane that appeared as a dense reflective linear structure lying over normal basal epithelial cells ( Fig. 2A ). Salzmann's nodules were visible as highly reflective structures allowing observation of the basal epithelial cells beside them (Fig. 2B ). Optical sections of the inner structure of the nodules provided no information because the reflection of the light disturbed the interpretation. The deep stroma, Descemet's membrane, and endothelium were normal in both corneas. The Salzmann's nodules and the abnormal basement membrane into the epithelium could not be seen at the same confocal image, because they were not close enough. According to the manufacturer, the width on the 40×/NA ‫ס‬ 0.75 objective (Zeiss, Oberkochen, Germany), that was used for the confocal examination, is ∼320 mm.
Confocal images of diseased corneas were compared with those of 10 normal control eyes of 10 subjects (informed consent given before inclusion). These eyes showed no alteration by confocal microscopy.
DISCUSSION
In 1925, Salzmann (5) reported 25 cases of nodular corneal alterations that occurred several years after a trachomatous or phlyctenular keratitis. At this time, the alterations were first described as a dystrophy, but they were later assigned to degenerative afflictions of the cornea. An ocular history of previous keratitis is usually found, but some cases may exhibit an autosomal dominant inheritance, without any antecedent or findings of corneal disease (6). Salzmann's nodules were rarely seen in association with noninflammatory conditions, such as the CEBMD (2) or pigmented lines of the superficial cornea at the base of the nodules (7) . The histology and ultrastructure of Salzmann's nodular degeneration have been well characterized. However, the diagnosis is still based on clinical findings because the pathology of the nodules varies widely (3) . In general, the nodules consist of dense collagen plaques with hyalinization, located between epithelium and Bowman's membrane. There is excessive secretion of a basement membrane-like material, and Bowman's membrane is generally absent under the lesion. The overlying epithelium may be atrophic or absent (1, 3) .
If our patient had one of the previously known ocular or systemic diagnoses associated with Salzmann's nodules, it could not be elicited in the history. To the best of our knowledge, this patient represents an uncommon case of Salzmann's nodular degeneration with associated CEBMD, similar to the case described by Wood (2) . This is the first time that confocal microscopy was used in addition to slit-lamp biomicroscopy to demonstrate this association, showing an abnormal basement membrane as a linear structure in the epithelium near the nodules. Although the diagnosis was possible after careful slitlamp examination, the use of confocal microscopy might be helpful in these difficult situations. This method can analyze living tissue, such as the corneal layers, in real time at cellular level without any tissue preparation. The benefits of observing in vivo corneal tissue have already been demonstrated in some studies by confocal microscopy (8) (9) (10) . Hernández-Quintela et al. (9) first used confocal microscopy to describe the abnormal extra sheets of intraepithelial basement membrane, which appears to be separated from the basal epithelial cells in CEBMD. We found this same pattern in the confocal microscopic images of our patient, which were also comparable to the histopathologic findings for this disorder. These extra sheets of basement membrane material originated from the basement membrane of the basal epithelial cells growing into the epithelium. Thus maturing epithelial cells become entrapped beneath the sheets of basement membrane and are prevented from surfacing (11) . The objective analysis of desquamating cells and the observation of cyst development in CEBMD may be a clinical application of the confocal microscope (9) . The Salzmann's nodules were poorly revealed by confocal microscopy, and the images could not be used for comparison with the histopathologic studies. It may be due to the high reflection of the light in dense disorganized collagen fibrils, as seen in corneal scars by confocal microscopy. These nodules are generally asymptomatic, but affected eyes can suddenly develop recurrent erosive symptoms, photophobia, blepharospasm, lacrimation, and blurred vision. In these cases, the nodules can be removed by superficial keratectomy or direct peeling of the fibrous plaques from the corneal surface. The excimer laser has already been used to remove similar nodules (12) . In our patient, removal of any accompanying CEBMD will be carried out simultaneously if symptoms become important. Later the confocal microscope may be used in addition to slit-lamp biomicroscopy for verifying the complete removal of fingerprint lines from the corneas at histologic level.
